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tive (a-CTX) and age-modified (b-CTX) collagen type I fragments 
in decalcified, collagenase treated old and young bone slices. Im- 
munocytochemistry and ELISA were used to localize and quantify 
b-CTX and a-CTX release by osteoclasts on either young or old 
bone slices. 
Results: On young bone slices the formation of osteoclasts from 
osteoclast precursors was reduced by more than 50% compared 
to those formed on old bone (p<0.001). Osteoclastic resorption, 
as measured by b-CTX, was also reduced by more than 50% 
on young compared to old bone (p<0.001). By counting of the 
number of osteoclasts, old bones were shown to have 5 times as 
many osteoclasts as young bone (p<0.001). Osteoclast survival 
was two times higher on old bone than on young bone. Osteo- 
clasts adhered to young and old bone at equal rates. Cortical 
bone slices from old cows contained 3 times lower a-CTX/b-CTX 
ratios than those from young bones (p<0.01), further emphasiz- 
ing the quantitative difference between young and old bone. Dur- 
ing resorption the osteoclasts release a and b-CTX from both 
bone types, however, the a to b-CTX ratio is higher on young 
than old bones, whereas the total resorption level is higher on the 
old bones, indicating that osteoclasts preferentially degrade old 
bones. 
Conclusion: These data clearly show that old bones support 
osteoclastogenesis and osteoclast survival better than young 
bones. Hence, osteoclastic bone resorption on old bone is highly 
increased compared to that on young bone. Thus, the age of the 
bones might play instrumental role(s) in controlling the amount of 
resorption and thereby lead to targeted remodeling of old bones 
during the remodeling process. 
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Bone tissue homeostasis is a complex process that involves 
bone cells (i.e. osteoblasts and osteoclasts) and secreted fac- 
tors (i.e. hormones, cytokines). Evidence indicates that the pro- 
gression of joint cartilage degeneration in osteoarthritis (OA) is 
associated with subchondral bone modification. In OA patients, 
bone modifications are characterized by areas of subchondral 
sclerosis, enhanced bone density, increased subchondral bone 
metabolism, as well as increased collagen type I synthesis and 
osteophyte formations. Imbalance between osteoblast (OBs) and 
osteoclast functions as well as secretion of proinflammatory c - 
tokines, degradative nzymes and chemokines are responsible 
for bone tissue remodeling. 
To evaluate the role of CXC chemokines, CXCL8 (IL8), CXCL10 
(IP-10), CXCL12 (SDF-1) and CXCL13 (BCA-1) in bone remod- 
eling, we analysed their effects on osteoblasts obtained from 
subchondral trabecular bone tissue of osteoarthritis (OA) and 
post-traumatic (PT) patients. OBs were isolated and the expres- 
sion of CXC receptors/ligands (CXCR1/CXCL8, CXCR2/CXCL8, 
CXCR3/CXCL10, CXCR4/CXCL12, CXCR5/CXCL13) was anal- 
ysed by flow cytometry and immunocytochemistry. Functional as- 
says on CXC chemokine-treated-OBs in the presence or absence 
of their specific inhibitors were performed to analyse cellular pro- 
liferation and the enzymatic response to chemokine activation. 
The expression of chemokine ligands/receptors was also con- 
firmed in bone tissue samples by immunohistochemical naly- 
sis. Collagen type I and alkaline phosphatase mRNA expression 
were analysed on CXCL12- and CXCL13-treated OBs by Real- 
time PCR. 
OBs from both OA and PT patients expressed high levels of 
CXCR3 and CXCR5 and lower amounts of CXCR1 and CXCR4. 
CXCL12 and CXCL13, only in OBs from OA patients, induced a 
significant proliferation that was also confirmed by specific block- 
ing experiments. Moreover, OBs from OA patients released a 
higher amount of CXCL13 than those of PT patients while no 
differences were found for CXCL12. In the remodeling area of 
bone tissue samples, immunohistochemical nalysis confirmed 
that OBs expressed CXCL12/CXCR4 and CXCL13/CXCR5 both 
in OA and PT samples. CXCL12 and CXCL13 upregulated colla- 
gen type I mRNA expression in OBs from OA patients. 
These data suggest that CXCL12 and CXCL13 may directly mod- 
ulate cellular proliferation and collagen type I in OA patients, so 
contributing to the remodeling process that occurs in the evolution 
of this disease. 
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Aim: To profile degradative gene expression (MMP-1, 3, -13, 
ADAMTS-4 & -5, TIMP-1, -2, & -3) in chondrocytes from cartilage 
obtained from joints of normal and osteoarthritic (OA) horses. In 
particular to identify whether there is variation in gene expression 
with age in normal joints, as well as to document variations in 
such gene expression in different stages of OA. Furthermore to 
identify whether there are site specific variations in gene expres- 
sion between sites undergoing different loading in both normal 
and OA joints. 
Materials and Methods: Cartilage was obtained from low and 
high loaded sites of the medial femoral condyle of 15 normal 
horses aged 4-35 years old following euthanasia. Similar carti- 
lage samples were obtained form horses with acute traumatic OA 
(<3 month duration) (n=12) and Chronic OA (>3 months) (n=17). 
RNA was extracted and global cDNA libraries synthesised. Gene 
expression for relevant genes was quantified using Real Time 
PCR and normalised against GAPDH. Statistical analysis to as- 
sess the effect of age, site and disease state was performed using 
mixed effect linear regression models. 
Results: In normal joints, there was little difference in gene ex- 
pression between cartilage obtained from different loaded sites 
in the joint. There was a small but significant increase in MMP- 
13 (p<0.01) gene expression associated with increasing age. In 
OA samples there were no significant differences in any gene 
expression levels between different loaded sites within the joint. 
There were obvious perturbations in gene expression between 
normal and OA joints for a variety of genes. MMP-1 was in- 
creased (p<0.01) in acute (but not in chronic) OA, whilst MMP-3 
showed no significant difference between normal and either OA 
groups. MMP-13 was significantly increased in both acute and 
chronic OA (p<0.0001). ADAMTS-4 was significantly higher in 
both disease states, whilst ADAMTS-5 was significantly lower 
in both disease states (p<0.001). TIMP-1 was significantly up- 
regulated in both OA states (p<0.001), whilst TIMP-2 was sig- 
nificantly lower in both OA states (p<0.001). TI MP-3 was signifi- 
cantly lower in acute OA alone (p<0.01). 
Conclusion: There is little variation in degradative gene expres- 
sion with ageing in normal skeletally mature horses. In both acute 
and chronic OA there are considerable perturbations in gene ex- 
pression in comparison with normal joints, although some genes 
with similar functions are not co-regulated and show opposite 
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regulation. In both normal and OA samples there is little varia- 
tion in gene expression between sites of differing loading within 
the same joint, indicating that erosions that are observed in high 
loading regions of OA joints probably occur due to mechanical 
influences on cartilage which is abnormal over the whole joint. 
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Aim of Study: The purpose of this study was to determine protein 
turnover in articular cartilage using the racemization of aspartate 
(Asp) and glutamate (Glu) as markers of tissue age. 
Methods: Knee joints were freshly obtained from 34 OA pa- 
tients undergoing total joint replacement. Ages ranged from 43 
to 85 years with 21 females and 13 males. Articular cartilage 
was harvested from undamaged sections of the joints shortly af- 
ter surgery and frozen at -80°C until analysis. Cartilage sam- 
ples were first pulverized under liquid nitrogen then homogenized 
in cold 6M HCI. Homogenized samples were immediately trans- 
ferred to glass tubes and heated for 8 hrs at 105°C, followed by 
subsequent neutralization with 6N NaOH and chilling to 4°C. In 
order to control for the racemization that is induced by acid hy- 
drolysis, great care was taken to treat all samples identically. The 
hydrolyzed samples were then derivatized with OPA and BOC- 
Cys-OH. The resulting fluorescent derivatives were separated 
and quantified using reversed phase HPLC. 
Results: The concentrations of amino acids (mean nM/mg, SD) 
were as follows: D-Asp 5.044-1.26, L-Asp 122.84-27.1, D-Glu 
2.934-0.59, L-Glu 180.94-38.2. Ratios of D to L for Asp and Glu 
were calculated and compared to age using linear regression (fig- 
ure 1 ). The slopes of the change in ratio per year for Asp and Glu 
were +0.00008 (r2=0.034, p=0.295) and -0.00004 (r 2 = 0.012, 
p=0.54) respectively. The ratio in cartilage of (AspD/L)/(GluD/L) 
showed a slope of 0.01053 (r2=0.043, p=0.239). 
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Fig. 1. Ratios of D and L Aspartate (Asp) and Glutamate (Glu) in articular 
cartilage from osteoarthritic knee joints. 
Conclusions: Proteins are synthesized using only L-amino 
acids, but over time isomerization can lead to racemization of 
amino acids. This racemization leads to the accumulation of D- 
amino acids within proteins. The rate of racemization is differ- 
ent for various amino acids with aspartate being the most prone. 
The rate differential in collagen I from bone has been reported as 
Asp>Glu, Ala>Leu, Isoleu. The differential rates we saw in carti- 
lage, with proportionately more aspartate than glutamate racem- 
ization, indicates a similar differential. Proteins in long-lived tis- 
sues with low turnover, such as cartilage, have been shown to 
accumulate these changes over time. Previous reports of amino 
acid racemization in collagen purified from normal articular carti- 
lage have shown substantial time dependent accumulation of D- 
aspartate with changes in the D/L ratio of +0.0002579 per year. 
However, for whole cartilage extracted from osteoarthritic knees, 
we saw little or no change with time in the accumulation of the D 
forms after age 43. Since collagen II represents more than 50% 
of the dry mass of cartilage, these results likely indicate increased 
collagen turnover in osteoarthritic ompared to normal cartilage. 
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Aim of study: To quantify the enzymatic activity of mitochondrial 
respiratory chain complexes(MRC), the intracellular ATP produc- 
tion, the lactate release, the nitric oxide (NO) production and the 
glucose uptake just like to evaluate the effect of IL-1 b and TNF-a 
in osteoarthritic (OA)chondrocytes exposed to anaerobic culture 
conditions. 
Methods: OA human cartilage (n=18)was digested with trypsin 
and collagenase type IV. Chondrocytes were maintained in su- 
plemented DMEM medium for 24 h. at 37°C in an incubator both 
in standard condition (21% 02, 5% CO2 in air) and in an anaer- 
obic environment using a sealed and impermeable bag (total 
oxygen concentration reduced to less than 2%; Anaerobic Sys- 
tem, BD). The activity of MRC was measured using spectropho- 
tometry to monitor Complex I (NADH deshidrogenase), Com- 
plex II (Succinate dehydrogenase), Complex III (Decylubiquinol- 
ferricytochrome c oxidoreductase), Complex IV (Cytochrome c 
oxidase) and Citrate synthase. To assess cellular viability, chon- 
drocytes were counted in a Neubauer chamber using a 0,2% try- 
pan blue dye. ATP Bioluminiscence Assay Kit (PerkimEImer) was 
utilized to determinate the production of intracellular ATE Cells 
were lysed and luciferase reagent was added allowing its reading 
in a luminometer (Wallac MicroBeta). The cellular protein/sample 
was determined via a Lowry assay (Bio-Rad). The amount of lac- 
tate released was estimated using the Lactic Acid Assay kit (Spin- 
react). The amount of NO formed was estimated by measuring 
nitrite levels in the cell-free culture medium using Griess reagent. 
Determination of 2-deoxy-D-glucose uptake (3H DG): Cells were 
cultured on a 24-well visiplate in glucose-free DMEM and 1 mCi of 
3H DG was added and then incubated a 37°C for 1 hour and ac- 
tivity was measured using a scillation counter (Wallac Microbeta). 
Statistical significance was determined by using U-Mann Whitney 
test. 
Results: The cellular viability in OA chondrocytes was not dif- 
ferent under standard or anaerobic conditions. When analyzed 
the enzymatic activity of MRC, in anaerobic condition, the activ- 
ity of complex IV disminished about 18% (from 65,6 4-2,5 to 53,6 
4-3,3) and the activity of complex I increased about 35% (from 
30,484-2,7 to 46,8 4-5,7) with respect to standard condition. NO 
diminished about 44% and intracellular ATP was maintained un- 
changed. The lactate release was increased about 5% (from 7,7 
4-0,53 to 8,24- 0,54). Both IL- lb (5ng/ml) and TNF-a (10ng/ml) 
did not modify the NO and intracellular ATP production in this 
condition. However, IL- lb and TNF-a decreased the production 
of intracellular ATP (34%) and increased the NO release (65%) in 
standard condition. The glucose uptake was increased at 20%. 
Conclusions: Under anaerobic conditions, OA chondrocytes 
